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Aluminum Alloys

1. Intrdduction of New Technology by N Lutay. |

Ji]s |
Za Ekonomiyu Mo.teriulov (1953, no. 4,

PP

%o

6]. i

T‘ t e manufacture of machinns, the cos* of the metal umounts to 50/60% of the
.o “tl'of the finlshed product 80 any possible economy in thiks field is important,
Closr.a cooperation nmong technical personnel und workers ot lthc. plent where Lutay
vork has “ermitted a number of e~onomies, which have 1ncrcn ed the coefficient
Eilization of hot-rolled tteel to 0.80/0.83. Cheaper nmtcrinl has been !
subs ituted for more expensive, simple forms for more co'nplicated ones; and cast
mate 1al for rolled. A numbe1 of examplee, mainly parts of‘ sell-propelled |
ha.!'v sters, are discueéed in general terms, in most cases weight of the i
rini shed part hac beeanecreased as W as cost. Speciul measuren have been
take to economize in the use of aonf®pfrous products; for 1netance, brass sheet
eplaced bronze caétings. Particular emphasis has been placed on improved
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More extensive #DIP has been done on the use of oxygen in Furope, where a low-

shaeft furnece witn oxygen or oxygen- enriched tlast seems to have more cecmmercial

possibilities,

O R Rice: The Blast-Furnace Situation in the United Btates. JISI
170 (1952) PP 89/108 i
e, Although Bardin feela the use o oxygen should be most advantageous in blast
furnaces where the greateat amount of oxygen is used, there is considerable

reason to Goubt the validity of this (.n lusion. Precisely bﬂcause large amounts

of oxygen are 1nvolved, cheap sources of mass producing this oxygen must be

provided, Also, as Bardin indicates, it seems that a change - probably radical -

in blast-furnace design is neceasary to take full auvantage of the oxygen. On
the other hand, relatively less oxygen is needed for steel making and, in
general, few 1f any modifications in furnace dcsign are required to profit from

thie oxXygen. Therefore, the use of oxygen in steel making has been more appealing

. the USA where it 1s used to & significant extent today in basic-open-hearth
practice (mentioned vaguely by Bardin) and in electric-furnace ste.l melting
(not mentioned by Bardin). In Europs tuere has been some use of oxygen in
converter melting, Vhere the results in general ceem to be similar to thcse

obtained by Bardin,

£, Of the other projects on "new and little developed" processes mentioned by
Bardin: i ‘ |

1) Direct reduction}of ore (presumably iron ore) has fascinated metallurgists
for many years, but, except for very special cases, & process has not yct
been found that can compete economically with the blast furnace. Even the
widely publicized "Krupp Rennfeuer" process did not produce steel directly
but was applied almost entirely in the production of an intermediate product
that had to be subsequently melted. i

\

2) Replacement of coke with oleotric energy and a cheaper reducing agent is, of
course, of maJo.‘interest only where electricity is plentiful while coking
coal is not. There has been little done in this field in the USA, although
there has been a|limited developnent in Scandinavia and Switzerland.

3) Continuous casting and rolling have been commercial for some time for
nonferrous rroducts. This process has been applied successfully to steel
on a spmicommerclal basis only relatively recently in the USA.

There is no -ndica»ion us to what actual development work - if any - had been
done in the USSR on‘these projects at the time this paper was written.

3. Saving Material by Decrcusing Machining Allowances by V Kovan. 2Za Ekonomiyu

Materialov (1953) no.ih, pp 11/23

a, Lerge amounts of material are wasted by use of generalized allowanceé tables
as these do not take into account many of the variables that should affect these
figures. Allowances may be excessive even when they are determined individually
for speclific parts.| Kovan, who has long worked on the theoretical basis for

muchhnnzallowunocs,}und his colleagues recently issued a new system of allowances,

which 15 based on three main factors:
\
1) the effect of ,1ze form and position of the suriace heing machined, on the
defects formed in varioun processes;
: \
2) the "law" of duplication of defects, whereby defects from one operation are
duplicated, but to a decreasing degree, in subsequent operations,

\
3) the need in each‘operation to eliminate defects from previous qperationa.

|
Various factors nfchting alese 1teiis as well as the interrelation of allowances
and tolerances are divcussed in very general terms. A significant conclusion is
considered to be th- fuct that the allowances for each operation depend mainly
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luyolts iu congerve materials: At present developmentis belug concentraled oOu

mechanizatlion of layo .ts, wh‘ioh should give still further ecogwmiea.
The weight saving mentioned in many of the examples is interesting. In the USA
meny producers of farm equippent consider weight saving is not ecgpecially
important in this field!sincf a certain minimum weight 1s nee@ed for proper

operation.

Except in the cese of the la&outs, there are insufficient details to permit
evaluaticn of previous pract}ce. On the whole, the changes s@em to hove been
logical and ir line with good engineering practice. One interesting facet is
the fact that these changes were made on old models in production as well as
on new de:zigns, ! | i
“he origine! layout waeiext#emely wasteful, unless some use vés made of the
" :rge pleces of serep ggnergted. No mention is made of such a practice
.itvhough it is fairly’ common in the USA.

\ i
This paper, 43 well as some}others from about this period, indicate increasing
use of castings as a replacement for wrought products. It is' not clear, however,
as to whelher inadequ.te rolling mill capacity has been a factor, nor vhether
this is e general trend in industry. There is also the possibility that less
transportation might be‘inVleed with castings as they could be produced in small

fcundries in or neer to: the plant, while rolled products mighi have to be
shipped u considerable distﬁnce from the nearest rolling mill.

2. Oxygen Blast - A New Step in Métallurgical Development by I P Bardin. Izvestiye
Akademii Tauk G55R (196 () no. 10, pp 1363/1365 ‘

:&'

A rather rambling, flagwaviﬂg paper devoted mainly to the uselof oxygen in the
blast furnace, a field of idvestigation that has been guided by Bardin fcr the
st few yenrs. Application of oxygen to steel melting is trgatcd only briefly.

iin placcs considerable émphasis on the need for basic research and new
|

processing methods. 3 |
‘ |
| i
The article is vague in many respects; perhaps more specific detalls sre given

in rcference 2, Among the major items not clarified here: |
v i \ |

: i 1
Is tne work on blast furéaces conlined to furnaces with conventicnal design,
cv o lowwshaft furnaces, or ere both included? i

2) Ic rhe num to use a 1100% joxygen blast, or merely enriched air?

2) ot wtat was the status;of the use of oxygen in the blest furnace in 19477
fppurern 1y, the five-year plan then in force covered "preparations’ for the
ase ot viygen in commercial blast furnaces to melt all kinds of pig iror,
et tirs could mean almost anything.

Bardin cluims that no other country has carried out development work on lhe
usc of oxygen in metallurgy|on such a massive scale as has the UGSR. This siate-
ment was probubly correct in 1947, but may not be so tocduy.

As far us the use of oxygen}in the blast furnnce is concerned, relatively little
work has been done in the USA. Rice iadicates that a limited series of tests
showed oxygen enrichment of the blas. had about the same =ffect as increacing
the blast temperatuse, Theée luke-warm results would explain why more attention.

has been paid to other, more promising changes in blast-turnace practice - such
as beneficiation of rew materials, improved refractories and high tOp-pressurc.
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on the defects from the previous operation. A practical evsiusntion of the
cystem st the Stalin Automotive Plant in Moscow showed & decreuse: of 10U to 30%
11 the amount of material lost as chips. The new method can be uied to save
material, improve quality and evaluate old and new processing methods.

| b. According to Kovan, the weight of finished mechine parts usually amounts to only
i 60/T0% of the rough weight. In only a few of the more advanced piants is the
recovery incrensed to 75/80%, The rest of the raw material is iost in the form
oI chips. Without further details on the types of parts involved, and Just
what stage "rough’ represents, 1t is impossible to evaluate these rigures. It
is evident, however, that the differences in recovery figures among various
plunts might be the result of the type of par.s being made rather then of the
degree of sdvancement of the technical managewent of the plant,

¢. e pew sysiem would seed to ba @ most elaborate one, particularly ii it ilakes
irto detuiled sccount all the factors said to be involved, There 1: some
question as to the economic justification for such a system, Fro tlils general
paper, it is not possible to Judge the novelty of the new system.

d. Appurently Kovan's only aim is to decrease allowances, He does not mention
specifically such processes 85 investment casting, die casting und powder
meta:lurgy that may reduce machining allowances markedly or even eliminute
wachining entirely. Kovan seems to pay no attenticn to tne fact that machining
mey be the cheapest method of bringing a part W fin,shed size., For instance,
it may be more economical to start with & less precise sand casting and macnine
to fin‘ched size and form than to use a die casting that i closer tu finished

size. Also he does not seem to take into account the number otf part: required.

For a relatively small total production, it is seldom economical or feasible to

% work to the smallest possible allowances. A5 the estimated total produztion

| inereases, 1t becomes more desirable to consider such factors.

i

L. On the Development of the Production of Substitutes For Nonferrous Metals by
T K .in.v. 7n Exonomiyu Materialov (19537 no. &, pp 39/37

a, Tue 193./1955 rive-year plan provides for the development o corrosion-resis
syntnciic, organic constructional materiais as & substitute for nonferrous
metuis and allov steels. The need for substitutes i particulariy importan®
at prescnt in tne case of lead, which is widely used in many different industries
for corrosinn-resistant purposes. Among the possible substitutes are polyiso-
butylens (Vistanex in the USA?), asbestos-vinyl plastics, impregnated granhite
and vinvi plastic-, The production of the first three of taese nes been
developed on & « .mercial scale in the USSR in the past two to tnree years,
vnile the last nus oeen made for a longer period. In some applications the
cubstitute materisls ca. be used for structural purposes, but Llu other cases
they arc suiteble only for coatings or linings of ferrous equipment.

tant,

b. Decpits . . emphasis on .the need to replace lead, it seems Lo nuve veen uned
in rany upplications where corrosion-resistant steels or other nonferrous alloys
would huve been tirst choice im the USA. Perhaps this 1l¢ an indication that
the nlloying elements in the latter mater‘als (ruch as molybdenum tnd nickel)
Lave been less available than lead in the USSR,

i

} c. 1 om not competent to evaluate the properties of ihe plastics, wnicn ure

! discussed by Klinov,

5. A Weuk Struggle for Material Economy by A Meksimov, 2a Ekonomiyu Materiuiov
T1953) no. &, pp 18780

a. A nonmetpllurgicel paper giving a slightly sour report on the material-cechuical
supply department of the Jormer Ministry of the Automotive and Tractor Industrye.
Althovgh its organization is said to have improved somewhat, there are still
deficiencies. Varioue cases are cited of excessive shipments to individusl
plants and of misuse of this material. Part of the difficulty iies in improper
control and guidance by the supply departments of the plants themgselves, and part
in poor paper work at the main supply department.
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b, Perhaps the mo. 11 is that an orzanization as large as this ministry should
decentralize its "purchasing depa.rtments“, but this possible solution to the
problem is not mentioned. ‘

Strengthening the Control ol Utilizution of Materiu1 Resow.e8 by Ya Ryabov,
Za Ekonomiyu Materialov (1953) no., 4, pp 83/85

a. A nonmetallurgical paper dealing in general terms with the shortcomings of|the
Glavsnab, or central supply departmept, ofﬂn former Ministry of Transport
Machinery. Programming, planning and control of supplies were inadequate.\ A
few examples are given where individual plants sguandered "excess" material
that had been rent them, In other cases, supplies were 5o lov that expensive
methcds of shipment, such as by sir, had to be used to avoid interruptions|in
production, In the first ha't year of 1952, the "overnormal" stocks of materials
+n the ministry as a whole increased by‘abme "tens of millions of rubles”.| It

expected that needed improvements in the work of this departmernt will be
tacilitated by its current reorganization%.

b. In some at least of the horrible examplesrcited, it seems quite possible that
the plant manager may have used the more expensive, "excess" material only}
because the specified material was not avnilable and he had to meet hi: qu?ta.

o

Effect of Composition and Structure on the Elevated-Temperature Strength of

Aluminum Alloys by A A Bocuvar.  Izvestlya Akademii Nauk SS5R (19L7) no. 10,

pp 1369/138% : ‘ |

a. The amount of experimentation that can beidone with conventional creep tests is

limited by the length of time needed to conduct the tcsts. Shovt-time tensilc

tests have not proved a sat’sfactory alternate as they mey rank materials in

a different order from that based on long-time creep tests. A new method io

therefore proposed. It is based on the change in hot hardness (meusured after

removal of the load) with increasing indentation time. The materisl bcing‘
tested 15 stabilized by nolqing at test temperature for about 100 hr before

testing. ' ‘
; . i |
|

1) Macrohardrness tests were run on a seriés of cast aluminum alloys. MOSt‘Of
ths tests were made at 570, 660 and 750 F, with indentation times from 10 sec
to 60 min. ‘A few tests were made at 390 F. ‘Tne r~sults were in good agree-
ment wlth the information obtained in long-time creep icsis (2Teep d4*a‘
rot given). ; i 1

?) Microhardincis tests were made on a series of cast alloys with §/12% Cu (half
were as-cast; half were heat treated).| Tests were made at 480 and 660 E,
but resuli. are glven onlyifor the 1atter temperature.

|
3) Factor; arfect -g the elevated-tempexuture strength of aluminum alloys at

various tenper. ires are discussed, and a hypothesis proposed as to theitype
of siructure t..:n ghould be most satisfactory in each case, In the search
for new Jluminum 11loys sultable for use at temperatures over 480/570 F,

work on singie-phane olid—so;ution alloys should be dropped. A more !
promising line of invcvtigution appeare to be heterogeneous alloys with a
network or skelcton of a second phase. | Cast alloys should give better |
properties than wrought, 1t should, however, btr: borne in mind that eleﬁated-
temperature strength is not always tiae only requiremcnt.

! |

b. On the basis of these results, it is believed that this new method is sutiufuctory

for aluminum alloys at temperatures over about 480/570 F and may find upplication
with steel and ot. > alloys. It is not expected that this test will replave creep
tests, but that it will serve'as a “creening test and for extensive expvrimcntal
work where numerous variables are involved. The new test will probably not be
satisfactory at lower tempcratureq vhere speed of recovery and work hardenlng

are involved.

|
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c. hs fex ns is known, this particula.r - of hardpess teet has not been upuljad
to aluminuwm slloys. Bochvar discuasea ..he probable reaéons for the noor "C“\lltb
obtained by previous investigators: who _us:d a single hot.-hnrdnesu test. ‘41"kin
and L!Tvshits, hewever, have succesem:lly applied a mdification of Bochvar's
not-herdness test to iron-base, nickel-base, cobalt-base and chromium-base |
alloyg.,: Miller of The Babcock and: Vil ;" Co tried the Mirkin-Livshits methaa
on various high-temperature alloys a.nﬂ ‘tained "a remarkable correlation” bctveer\
the re sults of this test and corresponding creep and stresa-rupture tests. Miller
feels the method way eventually lend 1: self to the screening of high- temperature
alloys .‘ | i | ‘
I L Mirkin and D E Livshits: Méthod of Determining Herdmess at High |
} Temperatures. Zavodskaye .Lﬁratoriya 15 (19%9) pp 1080/1087
P CMiller: discussion of F Garofalo, P R Malenock and G V Smith: !
Hardness of Various Steels at ev&ted Tewperatures. TASM 4S5 (1953)
P 37179 I |
| |
d. Althou.{;h Bochvar states that short-time tEnsile tests m‘\ie proved nsatis ruc.‘wr_,r,
he wag apparently referring to tensile testa conducted at the saae t.emperamre
as the creep tests., Robinson, Tietz land Dorn have "ecem;ly indicated that t,hey
feel short-time tensile tests can be employed for preliminary evaluation of |
the creepistrength of aluminum auoya‘p vided the tensile tests are msde a(.
a higher temperature. ‘ !
A T Robinson, T E Tietz and J n Dorn. The E‘unctio‘xis of Allcying Elements
“TASH L

i Jn_the

(1952) pp 896/92 ] ‘

e. On tr .,auJ.s of Bochvar's preliminar tea‘ta, the advantagea ot microhumnesJ
tests |0 =r the simpler macrohardness ‘tentp are not evident. It is pouaiblc,
however, that microhardness tenta mtght Eprove more inetr‘uctive in some casea‘.

f. Only & rela.tively limited amount of 1ntormation has been published in the USA
or in (reat Britain on the 0rgdp amumnma (52 4 almnwn-u.loy castings.

In gouoral, this work has baan 1imised o temperaturss up to kOO F. The 148
type (ASTM CN42A) has not shown exceptioml properties in this temperature range,
although the corresponding AL 1 tested  Bochvar gave the beat strength at|
tcmpurnturc of all the alloys inoladed du the first :eriu of tests,

{ \
i

\

i |

. MeKeown and R D 8 Lushey: Cresp Proporties of SOme Aluminium Alloys

. at Temperatures up to 3009 C.: mﬁﬁm’sia 53 115315 PP 1571§ !
O D'Sherby, T E Tietz and J B Ern The Creep Properties of Some Forged

L and Cast Aluminum Alloys. P:pc As’m‘ 51 I_ISSIS TP JOL/916; dise §7“i7§80

| ‘n Sherby and J E Dorn: The | Properties of Sand-Cast Aluminum |

-

: |

E g. The cmep strengtl.. »f aluminum and :I.'t- 1lloys generally decreasea fairly rapldly

at temperatures above 400 #; therefore, it is not tco clear why apparently
‘ extensive tests were made in the USSR 4t higher tempe: ‘atures. The decrease in
l utrength of aluminum at such temperatures is one reason vhy 80 much emphasis
: has Le‘eu placcd on titanium in the IBA, s titanium is mkedly superior to ;
i almin,wn at thesc temperaturos, vhich may be encountered, for example, in the
: aerodynamic surfeces of supergsonic aireraft. The fact tha.t the present invanti-
’ gation was limited to cast alloys, hovever, would seen to exalude such Lypon of
: applicutionu . !
s‘
! h, Parts of Bochvar's hypothesis appeax q\untionable but 1nsufﬁf'1ent eviderce
| is avaﬁ lable to +valuate it eithsr 4in respect to uluminum oys or other
| materinls, ﬁw} & AREA C Eél
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